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I CLAIM: 

1. A composition of matter comprising a 
plurality of cells containing a diverse population of 
expressible oligonucleotides operationally linked to 
expression elements, said expressible oligonucleotides 
having a desirable bias of random codon sequences 
produced from random combinations of first and second 
oligonucleotide precursor populations having a desirable 
bias of random codon sequences . 

2. The composition of claim 1, wherein the/ 
desirable bias of random codon sequences of said first 
and second oligonucleotides is unbiased. X 

3. The composition of claim 1, wKerein the 
desirable bias of random codon sequences/of said first 
and second oligonucleotides is biased/xoward a 
predetermined sequence . / 

4. The composition: of claim 1, wherein said 
first and second oligonucleotides having random codon 
sequences have at leaspr one specified codon at a 
predetermined position. 

5. Tne composition of claim 1, wherein said 
cells are prefcaryotes . 

/ 6. The composition of claim 1, wherein said 
cells/are E . coli. 
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7. A kit for the preparation of vectors useful 
for the expression of a diverse population of random J 
peptides from combined first and second oligonucleotides 
having a desirable bias of random codon sequences, / 

5 comprising: two vectors: a first vector having a cleaning 
site for said first oligonucleotides and a pair of 
restriction sites for operationally combining first 
oligonucleotides with second oligonucleotides yand a 
second vector having a cloning site for said/ second 
10 oligonucleotides and a pair of restriction/ sites 

complementary to those on said first vector, one or both 
vectors containing expression elements' capable of being 
operationally linked to said combin^fu first and second 
oligonucleotides. f\ / 

8. The kit of /cla^fm 7, wherein said vectors 
are in a filamentous bacteriophage . 

9. The kic of claim 8, wherein said 
filamentous bacteriophage are M13 . 

10. yThe kit of claim 7, wherein said vectors 
are plasmids . / 

/ll. The kit of claim 7, wherein said vectors 
are phagemids . 

/ 12. The kit of claim 7, wherein the desirable 
bias of random codon sequences of said first and second 
oligonucleotides is unbiased. 
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13. The kit of claim 7, wherein the desirable^ 
bias of random codon sequences of said first and seconcr 
oligonucleotides is diverse but biased toward a / 
predetermined sequence. / 

14. The kit of claim 7, wherein said /first and 
second oligonucleotides having a desirable bi^s of random 
codon sequences have at least one specif ied ycodon at a 
predetermined position. / 

15. The kit of claim 7, wherein said pair of 
restriction sites are Fok I. / 

16. A cloning system/for expressing random 
peptides from diverse populations of combined first and 
second oligonucleotides haraSt a desirable bias of random 
codon sequences, comprising: a set of first vectors 

5 having a diverse population of first oligonucleotides 
having a desirable bia^s of random codon sequences and a 
set of second vectors having a diverse population of 
second oligonucleotides having a desirable bias of random 
codon sequences, /said first and second vectors each 
10 having a pair pf restriction sites so as to allow the 
operational combination of first and second 
oligonucleotides into a contiguous oligonucleotide having 
a desirable bias of random codon sequences. 

/ 17. The cloning system of claim 16, wherein 
the desirable bias of random codon sequences of said 
first/ and second oligonucleotides is unbiased. 
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18. The cloning system of claim 16, wherei 
the desirable bias of random codon sequences of said/ 

- - ■» - • ' " " ised 

toward a predetermined sequence , 



19. The cloning system of claim 16, /wherein 
said first and second oligonucleotides having a desirable 
bias of random codon sequences have at lea^t one 
specified codon at a predetermined posit/on. 



20. The cloning system j6f claim 16, wherein 
said combined first and second vectors is through a pair 
of restriction sites. 

21. The clonifcq/s^stem of claim 16, wherein 
said pair of restriction/sifre«-^re Fok I. 



22. A composition of matter comprising a 
plurality of cells Containing a diverse population of 
expressible oligonucleotides operationally linked to 
expression elements, said expressible oligonucleotides 
5 having a desirable bias of random codon sequences. 

2i . The composition of claim 22, wherein said 
cells are /fcrocaryotes . 



24. The composition of claim 22, wherein said 
expressible oligonucleotides are expressed as peptide 
fusion/ proteins on the surface of a filamentous 
bacteriophage . 
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25. The composition of claim 22, wherein saic 
filamentous bacteriophage is M13 

26. The composition of claim 22, where in/feaid 
fusion protein contains the product of gene VIII. 

27. The composition of claim 22, wherein said 
diverse population of oligonucleotides having a desirable 
bias of random codon sequences are produced from the 
combination of diverse populations of £*rst and second 
oligonucleotides having a desirable X/ias of random codon 
sequences . 



28. The compos 
desirable bias of random j 
oligonucleotides is unbi! 
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'of claim 22, wherein the 
sequences of said 



29. The conjposition of claim 22, wherein the 
desirable bias of random codon sequences of said 
oligonucleotides i& diverse but biased toward a 
predetermined sequence 

30/ The composition of claim 22, wherein said 
oligonucleotides having a desirable bias of random codon 
sequences/have at least one specified codon at a 
predetermined position. 



31. A plurality of vectors containing a 
diverse population of expressible oligonucleotides having 
a/desirable bias of random codon sequences. 
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32. The vectors of claim 31, wherein sai< 
oligonucleotides are expressible as fusion proteins' on 
the surface of filamentous bacteriophage 

33. The vectors of claim 31, whereijzf said 
filamentous bacteriophage is M13 

34. The vectors of claim 31, wHerein said 
fusion protein contains the product of /ene VIII. 

35. The vectors of claim/31, wherein the 
desirable bias of random codon sejguences of said 
oligonucleotides is unbic 



36. The vect 
desirable bias of rando 
oligonucleotides is di 
predetermined sequence 



frs Xft claim 31, wherein the 

on Sequences of said 
ferse buu biased toward a 



37. Tine vectors of claim 31, wherein said 
oligonucleotides having a desirable bias of random codon 
sequences ha^e at least one specified codon at a 
predetermined position, 



38. A composition of matter, comprising a 
diverge population of oligonucleotides having a desirable 
biasr of random codon sequences produced from random 
combinations of two or more oligonucleotide precursor 
populations having a desirable bias of random codon 
sequences. 
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39. A method of constructing a diverse 
population of vectors having combined first and se$ 
oligonucleotides having a desirable bias of randc 
sequences capable of expressing said combined 
oligonucleotides as random peptides, comprising the steps 
of: 
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(a) operationally linking sequences from a 
diverse population of fiyrst 
oligonucleotides having a desirable bias 
of random codon sequences to a first 
vector; 
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(b) operationally jinking sequences from a 
diverse popuj/ation of second 
oligonucleotides having a desirable bias 
of randpr^Godon sequences to a second 
vector ;/anc 
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(c) comt^Lning the vector products of steps (a) 
angr (b) under conditions where said 6 
n6pulations of first and second 
/oligonucleotides are joined together into 
a population of combined vectors capable 
of being expressed. 



40. The method of claim 39, wherein the 
desirable bias of random codon sequences of said first 
and second oligonucleotides is unbiased. 



41. The method of claim 39, wherein the 
desirable bias of random codon sequences of said first 
and second oligonucleotides is diverse but biased toward 
predetermined sequence . 



42. The method of claim 39, wherein said first 



and second oligonucleotides having a desirable bias of / 
random codon sequences have at least one specified codon 
at a predetermined position. / 

43. The method of claim 38 , wherein steps (a) 
through (c) are repeated two or more times. / 

44. A method of selecting a peptide capable of 
being bound by a ligand binding protein frdm a population 
of random peptides, comprising: / 



(a) operationally linking & diverse population 
of first oligonucleotides having a 
desirable bias of p&ndom codon sequences 
to a first vectW/ 



desirable pias of random codon sequences 
to a second vector; 

(c) combining the vector products of steps (a) 
and J/o) under conditions where said 
populations of first and second 
oligonucleotides are joined together into 



(b) operationalli 
of second oL 



nking a diverse population 
^icleobides having a 



population of combined vectors; 



introducing said population of combined 
vectors into a compatible host under 
conditions sufficient for expressing said 
population of random peptides; and 



(e) 



determining the peptide which binds to 
said ligand binding protein. 
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45. The method of claim 44, wherein the/ 
desirable bias of random codon sequences of said >first 
and second oligonucleotides is unbiased. / 

46. The method of claim 44, wiferein the 
desirable bias of random codon sequendes of said first 
and second oligonucleotides /T§\dl)^rse but biased toward 
a predetermined sequence . / )f 

47. The methx>d'of_-<3^im 44, wherein said first 
and second oligonucleotides having"""a~cfesirable bias of 
random codon secp^nces have at least one specified codon 
at a predeteprfined position. 

/ 48. The method of claim 44, wherein steps (a) 
throygh (c) are repeated two or more times. 
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49. A method for determining the nuclei 
sequence encoding a peptide capable of being bound 
ligand binding protein which is selected from a 
population of random peptides, comprising: 

Piation 
nces 
lation 
nces 
ps (a) 
into 
ned 
said 
to 
said 




sequencing said nucleic acid. 
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50. The method of claim 49, wherein the/ 
desirable bias of random codon sequences of said f?irst 
and second oligonucleotides is unbiased. / 

51. The method of claim 49, wherein/the 
desirable bias of random codon sequences of said first 
and second oligonucleotides is diverse but baased toward 
a predetermined sequence . / 

52. The method of claim 49, Wnerein said first 
and second oligonucleotides having a desirable bias of 
random codon sequences have at least/one specified codon 
at a predetermined position. / 

53. The method ol clacim 49, wherein steps (a) 
through (c) are repeated two at more times. 

54. A method ©f^const rusting a diverse 
population of vectors containing expressible 
oligonucleotides having/a desirable bias of random codon 
sequences, comprising /operationally linking a diverse 

5 population of oligonucleotides having a desirable bias of 
random codon sequecrces to expression elements. 

55. pe method of claim 54, wherein said 
oligonucleotides are expressible as fusion proteins on 
the surface at filamentous bacteriophage. 

>b6. The method of claim 54, wherein said 
filamenta/us bacteriophage are M13 . 



/ 57. The method of claim 54, wherein said 
fusion protein contains the product of gene VIII. 



58. The method of claim, 54, wherein the/ 
desirable bias of random codon sequences of said / 
oligonucleotides is unbiased. / 

59. The method of claim 54, whereir/ the 
desirable bias of random codon sequences of ^aid 
oligonucleotides is diverse but biased toward a 
predetermined sequence . / 

60. The method of claim 54, ywherein said 
oligonucleotides having a desirable bias of random codon 
sequences have at least one specifier codon at a 
predetermined position. / 

61. The method of alaim 54, wherein said 
operationally linking f urtMer/comprising the steps of: 

(a) operationally Nuking* a diverse population 
of first oligonucleotides having a 
desirable bias of random codon sequences 
to a fixst vector; 

(b) operationally linking a diverse population 
ol second oligonucleotides having a 

/desirable bias of random codon sequences 
/ to a second vector; and 

Ac) combining the vector products of steps (a) 

/ and (b) under conditions where said 

/ populations of first and second 

/ oligonucleotides are joined together into 

/ a population of combined vectors. 



/ 62. The method of claim 61, wherein steps (a) 

rough (c) are repeated two or more times. 



63.- A method of selecting a peptide capable of 
being bound by a binding protein from a population of / 
random peptides, comprising: / 



(a) operationally linking a diverse population 
of oligonucleotides having a desirakyie 
bias of random codon sequences to 
expression elements ; 

(b) introducing said population of/vectors 
into a compatible host under/conditions 
sufficient for expressing ^aid population 
of random peptides; and 

(c) determining the peptide which binds to 
said ligand bindi^ngyprotein . 

64. The method of <ilj&j$\f 63 , wherein said 
population of random peptides/are "Expressed as fusion 
proteins on the surface of filamentous bacteriophage. 

65. The method of claim 63, wherein said 
filamentous bacteriophage are M13 . 

66. The ^method of claim 63, wherein said* 
fusion protein contains the product of gene VIII. 

67. /The method of claim 63, wherein the 
desirable bias of random codon sequences of said 
oligonucleotides is unbiased. 



68. The method of claim 63, wherein the 
desirable bias of random codon sequences of said 
oligonucleotides is diverse but biased toward a 
predetermined sequence . 
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69. The method of claim 63, wherein said 
oligonucleotides having a desirable bias of random/codon 
sequences have at least one specified codon at a 
predetermined position. 

70. The method of claim 63, wherein step (a) 
further comprises: 

(al) operationally linking/a diverse population 
of first oligonucleotides having a 
desirable bLas ®y random codon sequences 
to a first /vec£pr; 

(a2) operationally xinjcijig a' diverse population 
of second oligonucleotides having a 
desirable bias of random codon sequences 
to/a second vector; and 

ia3)/ combining the vector products of steps (a) 
and (b) under conditions where said 
populations of first and second 
oligonucleotides are joined together into 
a population of combined vectors. 



/ 71. The method of claim 70, wherein steps (al) 

through (a3) are repeated two or more times. 
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72 . A method of determining the nucleic acid/ 
sequence encoding a peptide capable of being bound by 
ligand binding protein which is selected from a 
population of random peptides, comprising: 

(a) operationally linking a diverse n6pulation 
of oligonucleotides having a dessirable 
bias of random codon sequence^/ to 
expression elements. 

(b) introducing said population of vectors 
into a compatible host ydnder conditions 
sufficient for expressing said population 
of random peptides; 

(c) determining tMe peptide which binds to 
said ligand idijndJLng protein; 

(d) isolating tme nucleic acid encoding said 
peptide ; >and 

(e) sequerifcing said nucleic acid. 

73. Th/ method of claim 72, wherein said 
population of raridom peptides are expressed as fusion 
proteins on the surface of filamentous bacteriophage. 

id. The method of claim 72, wherein said 
filamentous bacteriophage are M13 . 



75. The method of claim 72, wherein said 
fusion/protein contains the product of gene VIII. 



/ 76. The method of claim 72, wherein the 

desArable bias of random codon sequences of said 
oligonucleotides is unbiased. 
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77. The method of claim 72, wherein the / 
desirable bias of random codon sequences of said / 
oligonucleotides is diverse but biased toward a / 
predetermined sequence. / 

78. The method of claim 72, whereyn said 
oligonucleotides having a desirable bias of /random codon 
sequences have at least one specified codon at a 
predetermined position. / 

79. The method of claim 72 /wherein step (a) 
further comprises: / 

(al) operationally linknmg a diverse population 
of first oligojTiuoZeot ides having a 
desirable bias om random codon sequences 
to a first vetmr; 

(a2) operationally linking a diverse* population 
of second /oligonucleotides having a 
desirables bias of random codon sequences 
to a second vector; and 

(a3) comb/ning the vector products of steps (a) 
and/ (b) under conditions where said 
papulations of first and second 
(Oligonucleotides are joined together into 
/a population of combined vectors. 

813. The method of claim 78, wherein steps (al) 
through (a#) are repeated two or more times. 

/ 81. A vector comprising two copies of a gene 
encoding a filamentous bacteriophage coat protein, both 
copied encoding substantially the same amino acid 
sequence but having different nucleotide sequences. 
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82. The vector of claim 81, wherein saic 
filamentous bacteriophage is M13 . 

83. The vector of claim 81, wher^h said gene 
is gene VIII. 

84. The vector of claim B'l/ wherein said 
vector has substantially the sequer>ce shown in Figure 5 
(SEQ ID NO: 1) . 



85. A vector co/np^ijsing two copies of a gene 
encoding a filamentous bao£e*rlfc>phage coat protein, one 
copy of said gene capable of bein^Dperationally linked 
to an oligonucleotide /wherein said oligonucleotide can be 
expressed as a fusion protein on the surface of said 
filamentous bacteriophage or as a soluble peptide. 
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86/ The vector of claim 84, wherein said one 
copy of saixl gene is expressed on the surface of said 
filamentous bacteriophage. 

87. The vector of claim 84, wherein said 
bacteriophage coat protein is M13 gene VIII. 



7 



